lobes have been most often implicated in the causality of abulia, but other areas of involvement have also been described. Some authors have reported the beneficial effect of dopaminergic agents in the treatment of abulia and other related disorders. We report on four patients with various disorders of the CNS and abulic symptoms who had a beneficial response to administration of a carbidopa/levodopa (Sinemet) compound many months after the CNS insult responsible for the symptoms. We hypothesize that levodopa may be beneficial in the treatment of abulia by increasing the availability of dopamine to the prefrontal cortex or related areas in the brain. Key Words: Abulia&mdash; Levodopa&mdash;Brain injury&mdash;Prefrontal cortex.
The term cil~itlici is derived from the Greek &dquo;buul&dquo;
(will) and is usually defined as a lack of will or motivation, or an inability to decide. From a clinical perspective, abulia refers to a specific neurotonic syndrome manifested by lack of spontaneity of action and speech, deficiency in initiation, apathy, inertia, mental and motor slowness, reduction in excursion of I110Cl~ln, poor attention, and easy distractibility ( 1 ) . Patients with this disorder display late, terse, incomplete, and emotionally tlat verbal responses, but the intellectual content is normal if they are prodded repeatedly ( 1 ) . Caplan (2) establishes three criteria for the diagnosis of abulia: ( 1 ) decreased spontaneous activity and speech; (2) prolonged latency in responding to queries, directions, and other stimuli; (3) reduced ability to persist with a task. Marin (3) (10) . The same drug was used successfully in treatment of apathy in geriatric patients (11) . Bromocriptine, a dopaminergic agonist, has been used with success in the treatment of neglect ( 12 ) and in the treatment of akinetic mutism in four young patients (4). Bromocriptine and lergotrile were used successfully in treatment of akinetic mutism resulting from hypothalamic damage in one patient (13 (16, 17) and are involved in goal-oriented activities, including the initiation, planning, and sequencing of complex actions (18) (19) (20) (21) (22) .
The prefrontal cortex appears to be particularly important in the planning of behavior in non-routine situations (18) , and patients with frontal lesions frequently display deficits and impaired flexibility in generating mental plans and profit less from experience gained in a new and unfamiliar situation (23) .
There is ample evidence in the literature to suggest an important role for the neurotransmitter dopamine in the frontal and prefrontal areas including the finding of a high population of dopamine receptors (24) (25) (26) (27) (28) (29) . In primates, the prefrontal cortex shows a high concentration and increased synthesis rates of catecholamines, particularly dopamine (30) . The role of the prefrontall cortex in the synaptic regulation of the subcortical dopamine systems has also been hypothesized (31 ) .
Alteration of dopamine alctivity in frontal lobes has been implicated in disorders of attention and motivation in animal models. Severe depletion of dopamine by intracortical administration of 6~hydwxydopamine in the prefrontal cortex of the monkey impairs performance on complex behavioral tasks that demand attention. This deficit is ameliorated by treatment with nonselective dopamine agonist, apomorphine, and by levodopa, a dopamine precursor (32) . Rogeness (33) (36, 37) .
Although the anatomic lesion pattern is heterogeneous in our patient group, the symptom complex of abulia is uniform. Additionally, while no radiological evidence of anatomic frontal lobe damage was found in two of our patients, it has been shown by other investigators that functional imaging studies can demonstrate abnormalities in the absence of an anatomic lesion (38, 39 
